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O«sciip^on 

trarssmitting and rsscsivifiQ aj^^mtos arid rte rrjethcd for 
jnufwcation system isang OFSSM. 

SscKgrajno" Art 

PQ02J in rss&m years, in dsgitaf radio comrtsufiica" 
tloiii systsm, the usa C5f OFDM lOnfJogsmal Ffequency 
DNson Mutt^isxir^), vMsh ig siixsTg agaaist noiss and 
mullipalh ir,t8ffersnc6, tea been considereci. 
COOOSJ Til's ^lowijig wiU ex^jfain sigmi processing 
orf s ccnven^oil^ QftM traosniitSng and recsjving 
a«:p8f8ius wis? refersnc© ts drawit^s, ftg. 1 is a 
Meek dfagi'S'^ #KHwin9 8i6 esstfigsjration of tha cqn^- 
tiortal OFDM irjansr^tSsng a?id receiving appanaJua H i& 

1. 

i:©004| l^rst, m u MrmisSk^ side, msnsfr^ng sig- 
nals have fesers primary fw^dmsd {MOD-S) srs jasii^l- 
ISJ-cortvsft9cJ to the rmirtsic of subc-arri^rs, ihat is, four 
siibcarrisrs A is D by sr^ S./P iSsfml-Parsiial) cionva-ter 
11. 

lOOOSI Transrnsttins signals ol ths rsspectivs sub> 
oarries A to D ara mapped by sn^apping clro^ IS to 15, 
Sha ma?:^od signals ar e subjsctsd so fny«f^a fest Fourior 
Sransfef m by an iFFT circurl 16, and thay are comrefted 
to ana!o§ Sigrials by a D/A (Digitai/Anatog) converter 17, 
Then, ths rssuitsjit signals (TR-S) ar« amplified; tfjsre- 
a?t«M' th$y gifs radio trfijisrriistac:i Uctn a trai-ismissSnr! 
amanna {mt shown). 

{CSOC^I In additi&fi, in a reeaivirss aide, signals (RE- 
SI rscsivad by a reci^cn amanna (not siiown) ara con< 
veftad todi^tai a^B^sby w M5 (Anaiog/Oigital,) con- 
vartsf 61. and If^ somrsrted digits! sigriais ara 
stjfojecssc^ to invars*! fss? Fourier transtoms an FFT 
(Fasi Foufisi- TransSof m) drcuit S2, 
|000"?1 1>5e fecgsvad signals of syfocarriars A to D 
syipyi tiom FFT afOiHs S2 are sufajecSed to det&ciion 
processing by daisctors 53 to 56, r«sf>«ct.fvaiy, and the 
rasiiitarit signals ara derioduiatsd by binary datermina- 
tsor! d dslsfrrtining uniis S7 ia SO, and the fDodulat^d 
sisnaJs sra sonv9rt«d to sl-grjaia (DSM-S) cf or)« chan- 

foy a PfQ (PafaiS^il-Saria;} «om--©rt«!- $f. 
IQSQ8J FIQ. 2 m a visw showng a spedrurr! oi the 
cofivsrrtiortiEi OFDM trgnsr'nitls.ng arxi rscsivlfig sppara- 
tys. FiG. 2 A shows a signal speetrsjtf! at a sigrml irans- 
rfsltmg tsms o1 a basa station, and FiG. SB shows a 
signal spactrum at a signal rsG&iv?ing time csf a partner 
station. As siiowr. in FIG. 2, ar^ srror in raception power 
ossufs by stibcarrlefa under a muitspalii ervvircsnrrsarst 
avar^ if transrr^ission po*«r remains <x>f«tar?t, 
(0009] In ths cottv«ntionai OFDM transmtijng and 
r8C^^?!n§ appasatus. slnca racaptiorj power doss rsot 



rermin con^r^t, errors concantfala at"t siterrias 
wiiereir! ras<^tiofs power h&& dropped, and thsa causes 
a problem in twhich an erfor .^ate ch&>'SKt6jistsc !$ detari- 
oratad, 

5 

DISCLOSURE OF SMVENTJON 

tOOlOI !t is ar? objeEt of im presestt ir^v^ntion is to 
pfcftfida an Of^M trsrtsntittjng a.-id racaiviiig appamtsjs 
w and OFDM tfaflsmlttiniS and rscsKfing msthad wherein 
pdw» betwasrt stAsc^iesie cm M maiDtsin^ sLfeslsn- 
ti^ty constam at a rac^ifjg time ao as ^ fmpfoye ah 
&(t>t rata sharacterisi^c 

lOGl lj The sasove ob|ect sm be acNes^ed by pss'* 
IS fmmng suci^ a signai tfanwrjissipri \»*hars}ri a walght ts 
assigned tt? power wary giSwrler so that po*er 
between suixarners becornea eons-tasi? at a recei^iring 
time arid tmnamiissktn power ie cSfferefitlaied ir» OFD^t 
tfanamis^oin, 

se 

BRIEF DESCRIPTION OF DRAWINGS 

mm 

as FiG, 1 la a Nock diagram sj^CMfiftg a cortf^gufatiijfj of 
a cofwwttiofiBi OFDM transn^lfeis and receMrig 

FIG. 2A IS a view shcwHng orse ex^mpte bt a signal 
spectrunii at a sigriai tramsmittirtg time rsisSng to 

35 irartsmitting signsSs of ttis ecnventioftsi OFDM 
transmittirsg arid fscaiving apparatus; 
FtO. 2S is a view stiowing ma sxampie of a siisnai 
spectfiim at a signs! receivl!"^ tirr^a ralatlrtg to tranS' 
mitting sigr^als cf ttte cons.'ar!ti{>fisi OFDM trartsmit- 

ss ting arKt receiving appafetus; 

FIQ. 3 is a i:^ocHdiai^am showing a conftguation ot 
an OFDM transmitting and rsceivtng apparatus 
according to a first amb£3din>ent af the prssent 
inversion; 

40 FIG. 4 is a block d-isgram shewing a oonfiguration s?f 
the periphery of s contol cir csit o? fi& OFDM trafts- 
mitting grid recaivtng apparatus 8CWdif>g to tha 
first embodiment oi ttie pr e&ant Sfwenliwj; 
FiG. 5A is a viaw arjowing ons! axarnpia of a signal 

*s spactrum at a signal fransmitSng tin^e In ^nsn"iit- 
Sng signals of fx? OFDM trarsarrssttif^g ar^ receiving 
apparatus according to the f i.'st efr^bodirrent:. 
FIG. 5B is a w showing orse exarripte of a signsi 
s{>»ctrum at a signai rsceiviriig tirfts in tfafjsmitting 

5? sigrsals of the OFDM transmitting and receiving 
{^3{>aratu8 acco'tiing to ti^s first ©mbodimarst; 
FIG. 6 tsa block cSagram showing a configiira-don of 
ths periphery of a corrtroi cirait of Ilia OFDM trans- 
mittirMJ and receiwng apparatus axsfdir-ig to a sac- 

55 end embodirnef?* of *!g present inveriticrr. 

FiO, 7 is a feloci<cfegrafi-5 8h«s;«ng a s^ofigyration of 
»ie periphery of a conrtroi circiiil of tna OFDM mm- 
mitfifjg and raceivifig apfsarstus acosrding to a third 
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%r(t^mmi oi tts prsssnt invention; 

F?G, S is a bJoox diagra'T? showins « sonSi^jyraiiori of 

Hitting Sfxi recsiving apparatus acsscnding to a 
imrin «frt;<5dimenl sjf Ihs prssent invgntier.; 
FIG. 3 is s Uosk disgram showing a cenf'^uratiors of 
ih^ periphery ol s conisoi drcufJ oi the 0F£^: trans- 
mitting a!v:l r&CQiving apparatus acca^x&ig to a fifth 
smbodimsfit of tha present inyef^iiofs; 
Fi<3, 10 is a bioeK diagmm sncwftng a coftfi^umtion 
OS Itse psriprssfy «1 s ceatrs^ dfcuit of the OFDM 
Jransmitting arKS f serving apparstiJS sccoixJingto s 
Sixths emba^irviemsfths prmmt invenSm: 
FiG, 11 is a biocK disgmrn showing a configuraticn 
Qi ihB p«3ftpr!ef.¥ <?S s control circuit o* OFDM 
iransrattkig antl ?soavir>g apf>aratus according to a 
S8V8ri1h emixsdirna'it oi tns present inv-ention; 
F)Q. 12 is a fciosK diaQrarrj shcfwtng g cor^iguraJion 
SSis P6fip.h8r5f oi a contd drcuit dl the OFDM 
trsnsn^ttin^ and f delving af^atus ascordtng to 

smoscfemartt of ih$ prassf* tjwenrtion; 
FiQ, 13 fs a biocK diagram ^iQWf^gi s corrftgyraSctrt 
el ^ piSifiphSifj s corrtrd drctat cf Ihd OFDM 
tmfssat^ttihg Sf^ f^ving i^jpafaius accocdtfiig ib a 
niftih first sn*od!msmof tha preaefit inventjon; 
FiCS. 14 is a biock dssgram shawifig s ceffrfiguration 
cf tf58 OFD*^ transrt^fjg and r«ceMng aj^^siaratus 

FIQ. 15 is a bio«i< cSasmm showng e confsuration 
of *i« p^rif^Sry «^ a confrd clfistBl Of OFDM 
transmSfeg snd receiving ^iparatus accorSrig tcs 
she tenlh dmpcxiifrsivtt of the pfsssnt lovefttioR; 
FIQ, 16 is a (M&u^'m sho^s^rig s cof^isuration 
of the OFDM transmitting and fecsivmg af^ratus 
according to an siavsnth a-nbodimsnt; 
FIG. 1? is a biCK^cSagram showing a cor^jguration 
ol the OFDM trartsrnittlng and rscsivsig sf^attJS 
aecord!ng to « twsifth embodiment; 
FsO. 18 is a biock diagram shc?*'if!g a cor^iguratiGn 
ths OFDM tr&n&mittis^g arid fsceiviftQ appiaratws 
according ?o a thtrtasnth embocsment; 
FIG, IS Is a i^ocK diagram showirsg a configuration 
of the OFDM tan&Tijt^??g sncf rscaivsf^g a^spafalos 
according 1o a ?oursa«n*i! antjodimer^t; 
FiG, 20 is a Uq<M dagra?ri snwing a cwfiguratioo 
0? ihs Or DM i!w§rTiiStsng and receiving sgjparatus 
ascordirig a fiftesrilh strbodijrient; 
FIQ, 21 is a biockidjagrgrn showiiig a co»-!figurstian 
o! ths OFDM jrajisirsifisrig and r^^iving apparatus 
according to a sixtsortih ismbodijiront; 
FiO. 22 is a block diagram shewing s configurstion 
ol ti^8 OFDM tfsn&rt^ittino and ?sceivir>g apparatus 
according to a saventaenth arrteSrrssnt; 
FIG, £3 h a block dsagram siiowir^g a configuratiorj 
of tha OFDM fransi-siitting and rgcaiving ap^ratus 
according to an sightsantii smtoodimant; 
FiQ. is a biosk diagrars sftowirsg a configuration 
of ths psfipiiery o1 a ccnti'oi drcuit erf t>e OFDM 



transnst^ns arvS receivsig a^mtos according to 
Ihs eightearsth erobodmerjs of thB pressrs irmn- 
lion; 

FiQ. 25 is a bioc^ diagram showing a oortfi§yrat"<^ 
5 of tha OFD&S transmttsng arsd r^sceiving app^fafei& 
seconding to a nineteartt!^ «mpodimer?t; 
FiG. S6 is a bloci-; diagram shewing g cofsfigumticn 
of trte periphary of a wmti\ chvak of tha OFDM 
tmnsj-nitting srJd rscaiving apparatxis according to a 
to fwentistn ^mbodiftiam of the prasent irtvento: 

FfQ. 27 is a bixk dssgram showsng s cortf igurstson 
of the OFDM tra.nsmittirKg and fscaiving apparatus 
acce^cSng is a tA«r^.y-fsst ©mbcsdirr^ant; arsd 
F(S, 26 is a block diagram showmg a configuration 
IS of the OFDM transniittirjg and receiving appa.'atus 
fiKXOKiing to a txventy-^ecorid antsodis'mnt- 

Best Mode for Carfvirjg ouf the ifivettto 

so [QOi 3J EinlKXiifTtents of the presiej^ fnn^efljbrs vsiiS ba 
Sp&c3ica»y with rtfer^* to the dfawing 

^X»»Tipanying h&riwith. ft h» vssutrmi it^sf the nuitt^r 
of siJbcarfiwB is fear m tH» astj^nalion giv«fj bftlow. 

is (Ffrs* fHTifaodimeftt) 

1(1014] FiO- 3 is 8 faiock dagssni ^idwhg a oGr^f Igo- 
ration erf an <^DM trsitsrr^ing s^d re<;siv)ng sppsfsfys 
acostfding to a first ambodimefS of preaertt inveor 

50 tioh, in f\Q. 3, ar? S/P (S«i1a!-Para!i6i) comgW 101 
CiBriyei"t6 a primi^y srioduiated irsnsfnit^-sg ssgnat 
(SiC>p-S) Of qrfiBchannsi to sigrisis of g piuraiity of ohan- 
nerfs, in tiiis snSbixisTtent, it Is nstad that signaSs of Of)e 
chafioa! are conirerted to signals of four chatweis. 

55 fOOl 5} Mapping circuits 102 to 1 05 rfssp tf*a sigrJafs 
of subcarriars A to D suhjectad to $fP cdnversspn, 
raspecti-ysiy. Mui^iier$ 108 to tOS multiply the rst^ped 
signals of suixsarftfefs A tp D fey signais of pcadater- 
miried coefficients (ber«imffi&f f sfeirsd te as coeffk^nt 

40 Signals). 

lOOISJ An SFFT (!fW€J5& Fas; roEria Trar>sfcfiTi) cir- 
cuit 1 10 prwides invartse fast Fourier transtorrfj to Uam- 
mittlng signals output frorrj the moitipiiers 10$ to 1SS. A 
0/A {Digttaf/Anaiog) opnvertef 1 1 1 D/A tjonvarts an otst- 
45 put signal of 8ia iFFT orcylt "s 10 to output a tmnsn^Sirsg 
signs! (TR-S), 

t00l7] Art A;'D (analogSigjj&i} converter 1Si pro- 
vides A/D cortvorsion to rec^vad signals (RE-S). An 
FFT (Fast Fourier Tmr.sferm) circuS 152 prfividsss 
so inverse fast Fourier tmnsfofw to tha signals digitaly 
corv-zerted. 

[(}Q18J Dataetors 1§3 to 156 provide datecticn 
processing to the sigr^ais of suboarriers A to D oiiiput 
from the FFT circoit 152, rasp<;-cgvaiy. Determirmtton 
m units 157 to 160 provide datafntnatson to the signais of 
sgfecarrisrs Ato O subjected to dstectior^ procassing to 
demodulate these signais. 

mm A m ?Paraii©-Seriai) convartar 16* con- 
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verts ts8 darnodulat^d signals (OEM'S) of tha pJurality 
ol <#mnnsi$ ihi\ signals ^ om tfi&mQl m this 
erttsodimerst, th« ejgnals of fe^jf channel are corrsfsfied 
to Itie rngmiSr of on® cHanrssl 
IS^SI A controi cifcyM isa caicyiatss s coefficient 
by «?hjd^ t-hs tfsnsrtifrtir-jg sigfjais o5 tis r«spec^v9 sub- 

signal is oyipui 50 rnuftiplssrs 106 to iOS bassd 
OVitput sisoal t^sfe FFTdrcL'^ 152. 

csfjtjgumtiGiR 0} the sonfrc^ x^Ofi^ 162 ««th refarenoe to 
the bisi* diagrafn of F!<3> 4. 

in FO. 4, %mm0B g^ram 201 10 zm 
gensrats srsyskspes oS the rec^vad sign^ <j{ stte£»rn^ 
sns (SUB-C) A 10 D oiJtptsJ &-s»n the FFT <*x;u(t 152. An 
av^^aging circwt £05 cakaiiates an average of du^ 
Signals of the snv«lop» g^eralors £01 to 204. 
tJKS3l DSvkJefS 206 t<j £09 «i{«ides the »/6rag« 
vaiua owtpm from t?8 avgrssffig sprout £58 by ih« outjaut 
signal of d $h© onveieps gsiriefalprs 201 to 204 m 
S8 to c«^u!ats «ach of the oaeHfeloit agnaJs of sub- 
«atT>«fs, Msmotles 210 8a 213 t«ff|xjfiarily Stor» the 
coafJicwnt Bjgrais {Cd£-S)outj5i;* U&rrs th^diivklefs 206 
to and oujput thessi to tn& sH^tsjiiem 106 to 109, 
racspectlveiy. 

pj24} N&xt, ars sxpianasior? {?! sfjjnai j»oc€siat^ of 

Ing to tha f iret smbsxiifnsot iss given with rsfsrsfwe 
to FIOS. 3 and 4, 

[002S] h tie tf st^mrtting skis, the converter 
101 p&fBild conv9?ts 1ha tmnsfwttittg aionaSs, which 
have mm pr inmry jyjodulsled, So the number cf su&csr- 
risrs, thst is. fotM subcarriefs A D, 
[00283 "^He traasmittSng ssgnsis d subcarrters A to 
D are njagped i3y 1ho n^spping acyits 1C2 to 10S, 
rsspectiv«iv, srJd ths rtiappssd sigf^is are muftiplied by 
the ooefficisnt tlgm^ by ths ^r^U5^ipi!«rs 106 to 1 0S. ar>d 
she resuitsm agnaSs arss output to ttie iFFT converter 
no. 

|:002?1 Uia raspoctive signais ispiJt ;o the i P FT con- 
ysfter 1 !0 are subjected te i«v«rs« fast Fourier 
ferin, sfsi tt^8 sssuitant signals sra sonvtjftod So analog 
sigr^ais &y the DM cor?(?srt«r Hi. Vmi, the converleci 
signals isrs anplili^i; t^sfgafisr they ars radio transrrat- 
tsfd from the antsnns. 

CG028] m ths f«s«fving side, the raceivsd signals 
are converted to digital ei^r^sSe Jjy the Aj'D corvartor 
1 51 , and the digital signals ars siSsjected to ins'srse fast 
FQuriar transform bi' th§ FFT ssfWtaf 152, 
[D02S] Ihs rsoaivsd si§na!g of sub-carriers A to D 
output ffOfT5 ths FFT a>f5^'artst 152 ara sub|8cS9d to 
daSec^ion processing by tba detectors to 1S6, and 
the resultant signals ars damoditetad by binary deter- 
mination cf dotarminina urtiis 157 lo 160, and t>B mod- 
uiat^ s'lgnais ara corJV'srtsd io signals of 00a chanfiel 
by«h8p/Scom-srterl61- 

I993QJ in the contro! drouit 162, trse eoveloc* gen* 
amtofs SQ1 to 204 gsnsrsta ameilopes of the t&sm&S 



signaJs of subcarriars A ta D ou|5ut f ro;^ the FFT circti? 
152. ThB aversQi^ ci?^uit 205 calouiatas an avarage a? 
ttie ou^ut signals of the env^iope genTOtors 201 to 
204, 

5 [0031] Then, the dr^idere gOS S» £09 dii^'ida ttie out- 
put signs! of aacli o< the ertv'eiDpe §en aretes 201 io 204 
by ths avemge vafoe to salcsjiate aasb sf tba casffsciertt 
sigriais by wnich itie irfina-riiftjng sigfuate ara frsjitipiiad, 
Tne caicuiatad coefficsettt gignais of sjjbcarriars A to D 

10 ars tsrrpjrariiy stored in the mernaries 210 to 213, 
tharaaftar Ihey are output to the muftipnaf^ 106 to 109. 
[0032] FJQ. S is 8 vim showing one exarrspie of s 
spectrum of the signaf ftansmitted frc?m ^e OFDM 
tsnsmlttifH} and feoaivirkg Sipparatus aceortlirig to the 

ts first «fT*xJdimeritFf<lSA shows a aignai^ectru^ 
signaf tjansrr«'ttirig t«m of ttia base staticsn. aad 58 
shows a sigrwl speiSrum at a sign^ rac^vjog time of a 
partner station, 

{0033J As shown m FiO. 6, if a mjit^jatb anviron- 

S& rnent is esefnated from power c?f ttts recasyed signals 
from *e pamar statiort artd a weight is assigned to 
ffsnsmJswetn power every syjacsirier, thereaftsf ^9 s»g^ 
naJs are transmtUedL powwB- <»« be made stA>^r>ga% 
oonsianf af the time mm the si^is »ra recesved 

gs the perthar ata^. 

10634) thus, the vsieight fe assisnsd to traosmission 
pm&( mty e^aiTier suc^h that pc>m ean mssn- 
teined stfestaaSaUy coosfant at tse tirtte wtien the sig- 
nais are r^eived by partner station based on po*er 

sc of tha received signals from the partner statioft. This 
rtwKes it possibtato improve an error rate char&ciatistic, 
{00351 Particuiariy, the pte^mt a^spa? sius is used in 
the base station apparatus, &M trarismission power 
oontrol is performed. This makes ft possible to improve 

35 an error rats characiefistc ef a termM link without 
incfsasing a hardware scaie of a c^rnituntcatioii ternii-< 
naiapp^atus. 

(Second embo(Sm«?Q 

46 

(S03$5 FIG. 6 is a ttofik d^igrart^ shs?*i»f rig s acsnfigis- 
ration af Its*? peripTiery of tbe conts&i csosft 162 Of 
OFDM tmnsmitting antJ rsceivkig it|>psf8tes sscordirSQ 
to ii^a sacorKf amtKxfimenl af the presani if?i;«:nt!on, 

*s the OFDM fransmrtting and ifjsceivifjg apf^aratus sinown 
in FIQ. 6. 1h« same refesence nurrsefaJs sstbcjseof FiG. 
4 are added to the portions common to the Qf^CM trans- 
mittinQ and racciving ^>parafei8 of F!G, 4, and tse 
explanation Is omitted. 

se tflOST] The OFDM transmitting and receiving si^a- 
ratus of FiQ. 6 adopts s eortfigtjration ij-s which wnac- 
lion switches 221 to 224 ara added to lha oontrol circisst 
162 as compared with tha OFD^ ts-sr.smittlr?g artd 
receiving apparatus of FiG. 4. 

5s [00381 The enveiope generatoi^ 201 to 204 output 
the ger^eratad anvefopes to the sonnaction switches 
221 to 224. The corsi^iori swilehas 221 to 224 ctitput 
onty fina! SymiX^s 0? the sigfiafe of swcarrSers A to 
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whicf? have bmn ot^ut Isxjjts ths es?vei£^ gensfstors 
SOI to 20%> to averaging cirojit 2CS aj^l ihe cSviders 
206 1« SQ9 b«3s^ m § timing signal, 
[0039] Tiie svsmging dfcuit SOS ailcuiates mm&QB 
vialu« of powsic in the final s.ymtx2is ot tie received sig- 
mSs. The div'idfsm 208 So 209 divids th& sverage vaiue 
ol power in t)s limsJ s;y'n*ois of Ihe received signals out- 
put from the avsrsgirsg sircuil 205 by power of the sig- 
nals in ths fml s>'n±-ois of the r6ceiv«d afgnais, 
wher^V cala3lai:ir-^ tm cpeifiaertt signafe of the 
f^ective $uijt.arrier$. 

I004D] Thga. caicuistiisn af <ha coaHicisni sig- 
nais of sufocarrisrs using power SSf tie tinai syimbQis of 
lh& E^eiveci signals mak^ h posses to r«£tuc@ an 
en-or caused fey vsfiates in *e iink, arid to forther 
impfovs the sffoi r^s a$i conpared with iheltist eo^iod- 
iment. 

(Ttwd embodiment) 

C0d4l 3 FiG, 7 is 8 feto* «fiagrsirn showi^ig 8 cdofigu- 
ration of lha i^^ripherjf of she confro! drcyit 162 of fiis 
OR)M *ansits«tfjg and recsiying ^)p8mtus accoKSng 
to ths third embodfimm of the present invenSof?, fin 8ie 
OFDM transfT^^g arjd rsceivirsg apparglus ^ovwl tn 
FiS. 7, tie same r«f«rs»ic§ ?iii»nefals as liiose of FiQ. 4 
are a(*3«d to p<rtsws cohwon to the OFDM trsns- 
frsitting and receiving apparatus of FIG. 4. and the 
sxpianatksn is c>mi!lsd . 

10042] The 0FDS«1 *jar!sniii1ing arKi reoeiving a$)pa- 
ratus of FKS, ? adopts a cor?!igiirafiofi in \tihi^ averag- 
in3 oireuts 231 to 234 a?* sdded to ths awjfroi dretiit 
162 m cwpfired wth thss OFDM trsf^rrttting and 
receiving appsfSfus d F!0. 4. 
100431 The sfWfiiops ^8fi9f3tar 2G1 to 204 output 
the gensralsd weldpss to ti^e averaging circuit 231 to 
23:4, ths avOTgin^ circuits 23'; to 234 calculate th«i 
avsmga vslu« of the ssgnais ot subc-grri ers A to D output 
frotr? the eweiope gejierators 201 to 2QA dased on a 
timing signal &nd outiisut thsm to tie averaging crcuit 

205 and Oivid«rs S06 to 20S. 

[5044] Tjis sv$!-8gi!;g drcurt aoS avsragss tiie vai- 
uss of the avera^jifjg circuits 231 te 234. Tt^e diviciefs 

206 to 209 divicis the avsrsge vakie of power ir? the final 
sytTKjois of the reosifs^ sigriijia, wtiich, have bmn out- 
put from ths sysrsgins csfcuH 2QS, by pcwer of ttie sig- 
nals output fscm fra averagiftg &f(»M& 231 to 234, 
wtiersby catctlating the oosfSdsnt ^Ignate of ttw 
r8Sp«ct!ve siixajriefs, 

|00*S| Truss, th§ calojiaSon d the coftfident sig- 
r^aSs of subc^rrsers usir^g She average vakia o! poiwer 
tr>e recssvssd sigosis makes it possibJ© to reckice del«fi' 
orstim if^ accuracy oaussd by irtftosoca of noise, and to 
tur^w irr^ov« Ssa error mf« as canpa'ed with the first 
and eacis^d arTt»din>^s. 



(FourtJ enibdcfimeftt) 

p)04Sl PIG. 8 is a faiode dia^arr? shoswrsg a corrf igu- 
falioft of the periphery of ths consroi eiroiff IS2 of tha 

s OFDM tranamiftiog mi recsivirig apparatus sccor«ir,g 
to the fourth erttsodiment si ths preserrt invaitior^. io the 
OFDM tranamittiaig arict rsc&lviog apparsliss stwn in 
FtG. 8, the same reterarxs numerals as those of FiQ. 4 
are added to the portions cwnmon to the OFDM tsns- 

?a mittiiig arid raceivmg apjaratus at F!G, 4, snd th« 
eKpiaration is omitted. 

[0047] The OFDfi^ transntittirsg arsd receiving sppa- 
ratus of FiQ. 8 aciopts s ^figumtlon in which dig^ai 
subtracters 241 to 2**. det^mir^ation ii^ri^ts 245 to 2*8, 

f 6 artd sateetor switphes 249 to ggg ar a added to the mn" 
trot eatwH 162 as cianf^f ed with the OfQU {rsnsitiftiog 
and rieceiwtog ^jparatus ol Ffa A. 
BKM&J The aworagif^g e'tfcyit SOS Outputs 8ie eaiew> 
Istad w/emgs value ta ^e diyideira £06 to 20S ^^id the 

«e digitai subtraciofS 241 to 244, 1>se digits] sr^ractons 
241 to 244 subtract the ou^f ^gna! Of the averaging 
cirojit 20S trorn the output signais; of ft*e «Tv»iope gso- 
eratofs 201 to 204, ar^d oylput the subtrac^on result to 
the deterrninatioo unite 245 fo 248, raspectively. 

gS iWmj inac8s«vi^»ecadgs£sfthedsgit^subtrac. 
tors 241 to 244 are r«eflatfve, that is, the rec^o« power 
js bek)w the average value, the det^mirsatidn units 24S 
to 248 output coefficient sigjtate $lor®p 'm the rnsmi^ries 
210 to 213 to the malttpttsrs 1C?S to 10§, respectively, in 

30 other cases, the det&rminstio?'! units 245 to 246 corttjiol 
the sdectOf svwtdies 245 to &S& fe output s coef icient 
"1.0* tothemuftHsiiers 106 to 10&. 
^503 Thus, wly 8ie tfarssmittiftg ttigoai of suPcar- 
fter wh6reit> raceptton power i% befow fse average vaSue 

35 is rtxiftif^ied tsy the coefffcienf, thereby makiiig 8 poasi- 
Pie to further miprwe the mw rate && cof?¥sred with 
the first efhbQ(£nient. 

i«051] For referertj* sake, tite fpurlh ainbocSrnent 
can be combfrtad with the second of thirct srrftsjdinwnt- 

(Fifth smbodinwnt) 

J00523 F!0. S ie 8 b«ock dia£ff!=tfr. shcwi?.^ a Gorsf igfu- 
rstion of the periphery of INj control circuit 162 Of the 

<*5 OFDM transmittirjg and fsoeiving apparalue according 
to the fifSl embodimertt of tJie preswl imerstiors. in the 
OFDM tr^smittios sncf receiving Eujparatii* showr^ in 
F(G. 9. the seme refererxie r;ymsfBis m ttee of FiQ, S 
are added to the portions po^nrrjon \o ttse OFDM trsrrs- 

53 rrsttjfig ard recaivlfjg apparatirs of FIG. arid ttte 
eqcslanaSon is omitted. 

I005S1 The QPDM tt&n&mmng m6 feoaivin§ appa- 
fattis of FI-3. 9 »:ic^ a conf^umltar^ irj wt^ich a thresh- 
oid value {TH) is set in the is<»itroi citrcuil 1^2 and a 
55 digitai subtracter 261 is acfcied ae compared wsth ti',8 
QFDfiS sartsmiitrftg artd racaiving appemtus of FfO. 8, 
|0054| The averaging cfrcuit 20B py^suts the csioj- 
lated average vafue to the dh/ki&m 208 to 2Q8 ss^ 
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ssjbifBctsr 261, Tim sub&actgr 2St subtract 6 preset 
th-ashold mim imn the oulp«t S3«gna! s? iha avefsQing 
cifCiit £05, afKS os.i1puts tug siijtfajaion f esuit ^ the dig- 
stai autfimct^s £4i to 244. TTis di^l subtre^stens 241 
to 244 subtraet Jhs ou^ut ^nai of the subfracter 2S1 
from envelop* gsnsratta^ 20 1 to ar^ output 
\Yi9 subtfactson rea* la tns sstarsninatiaf) units 2<5 to 
S48, respsctively. 

^0eS5] Tlius, thfS threshold value is p-es«t, and ths 
tfsnsmiaing signal of subcarri^ ^hm&n reeep^oR 
pcwsr Is way mm tm v^ms sbtanied Ijy fejistracting 
the »s'8^« value fwrs ths aversge^Sue is muhSpiied 
jne s088!cS«Tt. Wheralsj? m^«g it psssibie lo <3«a] 
with the case in w^feh standard of transmis^on power is 
strict and power of the entire af^safsJus must be 

For f efef^ic* iiake, jh* tifth ^rrtoedimwrt can 
b« conifcAfted with tha seccBxJ or ihiiid e«^»dimenJ, 

(Sikti ef?*)od)mant) 

|0(S?} FiOi.10 is 8 fctock diagram showing a «onfig- 
yratSort of ^a psripfiery of me sontrcs drcuit 162 of »ie 
OFDM tran^flfsHtirsg and receivitig ^3$Hrati« accdrdirtg 
to tha sixth mitxadiim!^ o5 ^e prasarft itwerrtic*?. in t he 
O'FOH fcansnsfting and fscaivtiig ac^catus shsjwn an 
r?(B. 10, ^8 sams rsfswes numa-als as of FIG. 
9 sfQ sdcJsKi to the po-sons common to the C«=CSM trans- 
mining snd fiscasvins appafsius F!<3. 9, mud #ie 
expianatigrs is omi^tsKl 

lOOSSI The OrC M fegfssm^ing amJ racfiivifjg afpa- 
mlus FIG. 10 ado?3ts a cos^isuration in which a 
Ihrsshold value t , %lijch is usees wiisn a tir* c^fity is 
gc»d, is set and a ihrasiToid vaius 2, which Is used vi^«n 
i^fe iink quality is pc*or, is set in comroi circuit 1S£, 
a sgfaaor switofi £71 is added as oomparsc! with 
th« OFDfv'l transmiaing «nd r SG8sv5r>g sqaparattjs FiG. 
9 

[?HJ5S| The selector switch 271 outputs threshold 
vslue 1 to th« sifctt'aclsr SS1 when ms link quality is 
goc«d and tiirssinsid value 2 ih&t&to wte? th<j link quality 
m poor based on a link quality signgl (QSJA-S). The sytj- 
factef 2S1 sui3?r8&is tsteshold 1 Qf Z ffom the output 
sigiial s3f ths avarsging circuit £05, arid ocitputs the sub- 
trasSsofi result to the digital subtracters 241 to £44, 
lOO&Q] Thi^, \m thfsshcjJd value for use in d^rtsr- 
rrilnsns whether » nai th§ c*sSidg«l signai is ra^iitspiiod 
;$ sppropflatsiy <thaf>gig(j feased or! the iink cjuaiity, ar>d 
iHz makes it pos5^t:)«a to wre smprows tt^a error rate 
charactarisiic mm tlta f sui airtodim^rs. 
[9061] For rsiergnca sake, t5a sixth errfcodimer^t 
can ba eorrbirjaci wi3> the %mm4 or third asribedimerti 

[SawefitSi ^bocSrn^) 

iOiJSS] FlO. 1 1 is a tjiocK diagram ist^owirjg a confie- 
ijrstiosi al tt^a pers>fiery of ma cofltroi circuit 182 of ths 
OFDM transmittins snd r&csivifiig apparatus acccsrcfing 



fe the swsnm eotxidimefrt of tha presartt sfwention: tn 
tha CFDM trartsmiJIir^g arxJ feceiv!«§ aijparatas shown 
In FO. 11. the same raterarvce rtum^rafs 8S SiOaa of 
FSG. 4 are 8Cicj«J to the portions comnion to Sis 0¥DU 
5 transn^nig and faceivKig apparatus <^Fia 4, and the 
estptanation is «OTittad. 

10063} Tfm GPDm mmmij»m ^ rmmim 
fatus of FK3- 1 1 sdqjts a conf igyraticsr^ srs wh*cf5 iM&rni- 
nation imiu 281 to 284 sfKi aefacSpr mlk^m 2m to 2SS 
10 are add«i to the e£»5troi circuit 162 as gssfnpsreci with 
tha OFDM transmittif^ and rec^\^ appas^tus est FfQ. 

4, 

100641 The divides^ 2m to 203 ou^t tha caicv* 
iated ojeff iciant signafs of subisancefs to t5S memories 

i5 210 to 213 SfKf deter rrsyiatjori unsts 2^1 to 284, 

ltm%] When the GoeSfici&tt sigFsate of suSscafriers 
are below a pradetsmiified ujper lirr^t vaiwe (ULV: fcf 
exanip^a, *2.0^, the<Jelsrrri!rtstibri units 201 to 2&4 oirt- 
put the c!0€iFi<S6n{ signals stored in S»e ETferrwiies 2tC- as 

a? 213 to thamutip8ens W to 109. Whan the coefficient 
sfgnaie of &ubeafri«fs sxcead th© prsdatesrt^ed upper 
iin^ vakift, thay controls tha selector switches 2S5 t» 
2S8 such that the upper limit vatua is ou^ut to tha m«l- 
tpiiars 106 to 109. 

ss pomi Thus, the upper um is fB-ovidsd to the cpef' 
ficiant by which the transimitting signais of subcarriars 
are multipSed. Whereby, peak pcwar oan be sup- 
pressed and the ca^eity of mrs/emi^'efi ampiifief cars 
becaitroiied. 

(Eighth errixiciiment) 

{00671 FIG. 12 is a block diasfsfri shcswsng a pontsg- 
yration of *e periphefy of tf^e ccmrol circtist 162 of the 

35 0¥DU tiansmittsng and receding apparatus apcordtr^ 
to the eighth embodiment of the prssgnt ii^anto, fei 
the OHM transmittg-jg and receiving gfparatus shown 
in FSG. 12, *a &&!m reterance numerals ss those £>1 
P K3. 4 ara added to the portions cornrmn to the OFDM 

4£3 transmitting and rscsiving apparatus o? FIG, 4, and the 
exptanstion is omittad. 

[0069] Ths OFDM transmitting arKS recalving aaps ■ 
ratus of FiQ. 1 2 adopts a conf iguratlor, Isi -which dsterml' 
nation units 281 to 284 &m sei«dorsv»<-ifcc:tiS!S 285 to 288 
*s are added to ths ccntol csrcuft 162 exsfmsffSd mf-i 
the OFDM transmittirig snci feceVirtg ^sparstus of FIG. 
4, 

The divtcterc 296 to 2D9 «u^ut the caicu- 
iatad cosfffciant signals of scAjcarriars to tl^e memoriss 

so 2tC to 213 aiTd dstermination units 2St to 284, 

|0078| vVhsn Itie ooefticient signal of subcsffiem 
are bglw a prasiatarmlned lower limit vstius (ILV: for 
exanpie, "0, 2"^, tha determination units 2§1 to 2B4 c-ul" 
pt4 the coefficiafit slgn^s stored in tiie mamories 210 to 

$s 213 to ti& myitij^iers W& to lOS. When tri§ coefffciont 
signals of subcamers am bsfow tm predeternlnsd 
iewfsr limit '<mloe, Jfisy controts the s&lectcr swltei'i8S28S 
to 288 such that ttie lower iimil valua is output to the 
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muitipiigfs 106 10 1S9, 

IC3071 ] Thus, 5h8 lower Wmt !s providsd tot^s coeff i- 
ciSfTt by wtiicH She Is-anssriitting signals c? subcarriers are 
fs'siiftipiisd. This wakes passibte to evsm the level dif- 
f «'8ric» bstwesn the subcsr risrs to be incrsassd by per- 5 
formifjg gain ctsstsrol when a time MBr^&l betwea« Ihs 
rs/srse fink and ins forward iink is large. 
CD072I For rsfer^ncs sake, th« eighth ambodimsnt 
can bs combi ns3d with any one ot the stfccsid to ssvsjith 

{Ninti srr&odiryienQ 

FIO, 13 a b!(jck diSQfsm showing a {©Rftg- 
um^on the g^Jij^ery of the csjnSrOi circuit 162 of fr>e ?5 
OFDM transmifgng snd fseer^iog i^aratis acoordij'^ 
to the mstth erDfoodirnerS <jf present inventiaa In !he 
OFDM iransmistjcg and ^ecgJvJrjg sppar&tys sfmn in: 
FiO, IS, the same r^fer efies numemfe as tiKfee Cff FIG. 
4 at e adSed toih« porilons corruripr* to the OF0M trarts- a? 
mitiing ar^S rsssiving j^afatus of FKS. 4. mii th« 

^743 The OFDM irsnsfrsitSng and r«s8ii«f»8 appa- 
ratus FiiG. 13 adepts a configiaeiian irs which cbrttec- 
8on switches 29t to 294 and sieite<^r switches to sis 
293 are added ^a cortft-d drcujt 162 as cornparsd 
wife tie OFDM transrnitSr^ ar^d receiwng apparatus ef 
Fi<3.4 

100753 Tfis snv^ops ^lansratcrs 201 to 204 output 
th8 gsfwaiad «;welop8s to Ins co«-)nectjOf) switches 3o 
S21 to 324. The cotvtecticsf! switches 221 to £24 ou^ut 
the signals of subcarrlers A to 0, which have b&en out- 
put Irwi th8 *?w@iop8 ggfieratcfs 201 to 204, to 
averaging oircyst and dividers S06 to 209 based on 
the timing signgi aoiy in 3 case whsrs pac^serts each hav- 35 
ing iniportant informafe Is mourjted thereon are trans- 
mitted. 

tOOTiJ In a OSSS wtos packets each ,h avmg impor- 
tant jrfermaBon ss n^oum«3 thsr^cn are yansfnitied, the 
ssioctor switchi^ gSJj to 2'^ output the coeiffident sig- '(o 
nais stored in the msmories 210 to 21 3 to the rriultlpiiers 
106 1p 10s based on th^ timing signai. in other cases, 
ttisy output the coeftScient "1 .0" to the nuitipiiers 106 to 
109. 

iOOTf] Thus, galncwtroitorndtipiythstfansmittirig 
signals oi subosrriers by ths ©fJicierst is psrformed only 
when pad«,s!:5 each having impoftant information is 
mounted tfisr&on srs Iransmittsd. Whsreby, for axarrs- 
pis, sv&rt in a fra!i>e formsl whorolrs the forward iink is 
placed In tt?e first f-<stl of the ?:'ame and the rww'se link so 
is pisced sn the secor Jd haif. there is no need to teserve 
ths coefficients cotrgs^nding to t?^ nurjtser of m&&. 
sM the jT)9«K;*?j' c^acit^" can be suji^f^sftil. This 
trnkss It possftKa to ^i® a*fof fate d^mcteristici 
of ^Kpsstarst Infe}fn5atfo.ft wjSiout increasiins the hatd- ss 
warn scats, Th*in. ihe .r-jsmorit^ c®h ba shared with tha 
datmjdtiiatlon olrcuit if S^e number of cceSicianfe to be 
rsssfved is equlvatent ts one ussr at the rsiaxifrium. 



[0Q781 Rsr reference sako, t($ rslnft snftsecftmgnt 
may beapptxsp'iata?)? combined \f«th a«y one of the sec- 
end t0 eighth a<tS>oditlnersfe. 

{Terth en*ociiment) 

|00?91 FiQ. U i$ a biock disgmtr! shwing a cortfip- 
uralion of the OPiSM transo-stting ^3nd rsceivl's^ spjara- 
tus ficoording to the tersh embodrttgnt of the presai^t 
invenSon, in the OFDM t-amsmittfng snd receiving appa- 
ratus shown in F!Q. 14, tii^ssme refersixre nu«>smisas 
those of FiG. 3 are acWsd to tm ocfUons ccrrsmon the 
OFDM transmitting siid res«jving af:¥5ar8tus of PIG. S. 
and the expiartatiort is orttitt^. 
(00801 As cont?ared wifii the OFDM transtnifiirfg 
mi receiving apparatus of PIO, 3, the OFDM tfshsrr^t- 
ting arsd receivirig apparatus oS F!G> 14 adopts a OOnftg- 
uration in which selector switches 121 to 124 In fsaoe Of 
Siis multipiienB 1G6 to 1Si9 ^ one bit shift drctitts 125 to 
128 for doubting aittf^itiiida aro used, irs addition, the 
OFDM transrnitlias and recafving ^^ratua of FKS. 14 
adopts a cor^igurste in vs^iich a cofjtroi oirautt 171 fer 
outputlSog a controi signal is usad In plaea of the centrj^ 
drcuit 162 for «H%5Utf ing the oosfflcteht signal. 
liOOSI] FIG. ISIsablGCkcfei^mshoww^aasftfis- 
taratitSh oi tha pw^hery of tha cea^troi drouil 1 71 of the 
OFDM trafisn^lrKj mi receivirig appara^ sccoitiifig 
to tfie tenth enibodSmeot d th& present invenfioh, in the 
control circuit 1 71 ot the OFDM ffgnOTltting and recaii^' 
ing apparatus shown in FiG, 15, the same reference 
numerals ss those of FIG. S are added to the pcrti«f5S 
common to the contrc^ cir<y»t 162 ot tf® OFDM transmit- 
ting and receivirio apparaius sjf FICS. 8, and *s ej^lsnsv 
fion is oniitted. 

I0OB2] As corrpared witii tho control circuit 1®2 of 
the OFDM trsnsmitfing and receiving aj^ratus of FIG. 
8, the contr ol cir cuit 171 of t}>s- OFDM transmitting and 
receivirig apparstu's shown in FiC 15 adopts s co?«'igu- 
ratfOi-! !f! wtiich ths divioefs 206 to mefrsories 21 D to 
213, and selector switches 249 to 2S2 are dsioted, artd 
the control signals of the detenrjlnation 245 to 24$ 
are otitput. In a case where the codes est ^e di^tai 
tfacters 241 to 244 ass negative, that is. recepSon 
power is below the sverags y&lm, ths s<5}-!tri^ circuit 1 71 
outputs the osJtput signals oHbB r'r^a|:^lng c-ircoits 102 to 
10s to the one bit shift sircuits 1S5 to 12S, In ethsr 
cases, the control oireuit 171 controls solsotor switchss 
121 to 124 siichthal the ouipyt sigoais ot the fi>5f3ping 
circssits 102 to 105 are direcSy output to the IFFT drcuit 
110. 

Thus, amplitiJde Is changed by tt^e bit shltt 
dfcuitsand 8dder-sut>tfaciefs withod using the mdtipll- 
ers, so tfsstthe dr^suit Siiaie can t>e raduced. A plurality 
of rnagnificsiioo ot amplitude, suct^ a$ "2.0". "1.5", 
"1.25", and ftte ilka, which can be Inpl smented by ccsre 
binihg the bit shift cirouils and tho addgf-ea^Sractera, k 
prepared. The magnification of aiTipiityde is switched 
and confroiied based on reception po^'or ot ead^ sub- 
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carrier in sdsr to sslecS magn^feaiiof? af^cp'iatefy, 
whsrsby rmMng li possbis *^ p&tfcfm praise tmnsoiis- 
$fen power cofttrol. 

|00S4| Foi f«!0ra>ic^s s^Sft^, t''a terlh sfrbodimant 
can bs costfeinsd wslh $ecsn<i or 1**0 onitoiirrjen;, s 
In addition, as in mr\ ^f^odsmsnl ihe subttacter 

vi^us from the ou^isut sigDaf of sydrdging (:^rcuft 20S. 
iYm, by use cjJ ^« ofc^wsd vaiu4 Ste deterrsnation 
may be perfcsmsj. to«wer, ss in the entKJdl- w 
!mt, Sjs S8}«^ar gwitcih g?1 is SKldod so 8iat tJie 
thres^K^ vaiuQ ior uss in the tJeterminsSon nsay b$ 

(Eleven* smbodifn«nt) 15 

100853 Fl<3, 1 6 is a i^oek <Mgrm> s^iowing s sonf jg- 
umSon ef the OFDM trarJSfiTsJilns and rac^^vJog e^spstra- 
tus «t£5cofdtng to ths slswsnS^ errKjodimerit ef the 
pf 8s®it fnverttion, in *e OFDM feanemilKng end reeeiv- so 
ilrsg ajHisratos feHsjwn Irs F!G; 16. ihs sam« reference 
nuiwais a$ :^i0S8 oi FK3. 3 8r» add^ to the portions 
ciJfnnxjri to the OS='D^ tfamwtttins ^ rsceivirtg appa- 
ratus c?f FIG. 3. and th0 sj^totieji is amitted. 
laOMI Th« C3?t>y lTansm(tfi«g arsci rscsiving appa- ss 
ratus 0? FIG. 1S adcpis a csnfsgi^rationiri which connec- 
tion switches 181 to 184 &m addsd as compared with 
m OFDM Jrsnsmiiting «^ raegivjng apparatus of F!G, 

|0<S7| Itis corrj«ctior? switches 1 Sito 1 84 perform 30 
connection srxl disconnsdion based on a ciiannsi type 
signal Than, Ihs ccnnsctlon swtdias 1s t to iS4 output 
only the aignai, which feiales to a specific shanne! such 
as a cmral chanpatafnsng the recsivsd signass oJ sub- 
carrisns A to D output tern fss FFT sojwter 1 52, to the 35 
'conlroi circuit 

[0088] Thus, pftscsssing tor caicuiaSing tfT!« cosffi- 
cjisnj of the Sfsscific charsi«i m performed in a case 
whare the chamotetlsisc is littia detorforated ^-an if tr^e 
coes^icient to ija yse^^ in parfermtng wsigHting est ampii- 
tise is set to t'B sarne v^iiua in b pforsiit^' bursts such 
ss a Gas® whsrgifi the vafiatiofi i?> ths link is slc3w. 
Whsfaby triakirig it fwssibia to faduca avei^e powef 
eonsanpson. 

[a08S| Fo?- reference ^hs, eiaventh smbodi- 4C 
m^i can b8 combined wi^ any one of t?a s-scond to 
tanth 9mbodift5srits. 

{Twalfth «mbodimsnt} 

50 

[OO80j FIG. 1 ? is a biosi< dia§rajT» showirifi a corf ig- 
uration of tha OFDf^ SmasftHSirsg and raceiving appara- 
kJS according to tNe antteJifrwit <^ the present 
irtvantloji, irs tha OR>M ^mmitt»«g and racaivirjg appa- 
ratus shown m FiG. 17, ^a mm taferancs iiwnsifais as 
tiiosa of PIQ. a ara sddsd to tm portiom c(»nmon to the 
OFDM transmitting snd rassiving ar^aratus of FiG. 3, 
arid the axpianalson is o-'Ttsttsd. 



{OflSii The OFDM transmitting sstd rac&ivsng apps- 
mlifS ol F!G. 17 adopts a conf igtiratson in wtssch eomec- 
swrtchas IS1 to 1S4 are added as con^>arad *it> 
OFDM transmitting and receiving apparatus 0! FSG. 

3. 

[0092] The connaction switches 1 §1 10 1 S4 pertorrj^ 
Gwineciian afti c^sconnaction baaed on a tiining signal, 
Th^, the connection switches 191 tss 194 outpus only a 
pilot sytrJbol among ti^e racaivad sigjiais of subcarr iers 
A to D. which liave basrs ou5»Jt torn! ths FFT corjvsn^ 
tS2. to the control circuit 162. 
[0093] Whereby, coa«ictem can be datsfit^ad by 
yse 0? (3«iy the pilot symbols Hietttore, mm in ^ch a 
mwJt^a'^ori system that fnforfr>aSon is supsfifnposed m 
anpiiJude in addition to phase as 'm 160AM, the pilot 
^trMI has ganer^ly a \m rtioduistiort iriof^v^'ad 
nurirfceri »ie ssoeffifient is not changwt by the mociLiia^ 
iion s*gnaf and deterksraSon of diarsc^erisUc cm be 
pretfented. 

Fat reference saKs, th© tweHih arrttsodmsat 
<an bs cotribirisd wife any ana of the second to tenth 
entiodimaots. 

{■JTiirteaith ertibodimarst) 

[0095] F!G. IS is a block diagrast^ showiiig a conf ig- 
uration ot in& OFDM transn^tting and rsc«svin§ appara- 
tus according to th« thirteenth gnixxSmefrt of the 
present invantion. In ths OFO^.'') ij anssr^tlsncs af>d raceiv- 
\ng apparatus shown in FiG IS. im same feferencs 
mjmerafs as those of FIG, 3 are added to the porfiofjs. 
oo!Tttnon to the OFDM sansmitting ar)d sa-i^ivino appa- 
ratus of FIG. 3, ar>d tiia expSariatior5 is onittad. 
C009S1 The OFDM transmitting .atxi ra-eiving appa- 
ratus of FiG, 18 aric^s cs ccsrifigurgticr) in whis^i detetm- 
nation ur^lt 401 and connaii^airi ss-vitches 41 1 to 41 4 are 
added as compared with the OFDM transmitting and 
receitfir^ apparatus ot FIG. 3. 
[0097] The detK-minatior! unit 4Q1 compares s linK 
qi^iity sicjnai wherein a q»,iaiity or tkiK is esfjrs^^d by e 
numeral form with a preset threshofet vslue A, Tfsen, the 
determination unit 401 controls the salsotot switches 
41 1 So 4 14 to connect oniy the switch, which deals with 
the use? wherein the link quality signal ^xcssds the 
thrssho.id value A, anx>,'^g these sv^itc-hes. For fdergnce 
sake, the quality of link oan be oofsverted into nurrber by 
a differ&nca in ievai batwew 0ia aignais featore and 
after a harss deterrnination h tte mssjt^ation is p^- 
formsd. 

[00^1 Tlie conrisction switches 411 to 414 perfof m 
connection and disconnection based on oantrc^ of the 
detarrranatiort unit 401. Than, the ocnnectiort swti^ies 
411 to 414 outfHit only the signaf v»tiose Jink quality is 
poor among the recetved stQnaia of ^iiso^ets A to D, 
Muhk^ have been ou^ii fi»wihe FFT cpnv,'ertaf 1 SS, ta 
the comroi circuit 1^. 

f0039] Since thfe makes it possitsie to provifJe gain 
cOETfttOi to ot^iy the us«- <R*i08@ link quality is poor, the 
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redudion in lh«,? mamory capad?y can bs ifnprov^i as 
satisfykjg s fixed mm mtecMracnerisgc. 
[0100] For r^mnc® ^ks, the thirt«anth embocfr 
mm. csn be £:e^f?ed witJ a% one o? the second to 
ts»eifth ent»aiim«nte. 

fFourtiSsrilh embodsmsnt) 

[01 01 3 F 16 . 1 9 is a black diagcam showing a conf^ 
uratSon of me OFDM fraf^mitfeig and receiving appara- 
tus 8CCC»<3ing to ll^e terisienih 6fr*xx3)ment of Ihisi 
pressm irwsntion. io ui« OFDM tmn$mitti«g arxJ recsiv' 
ing appamms showfi in FIQ> 18, me iaaitie refefencs 
numsfsls jkj those gf F!G. 16 addiad to the portions 
comnrKW! to the OFOy transnniJling and jsceivrrsg 
rattis of F!Q. If, arKi the «^iana8cn is onf«tt«ct, 
10102) The OFDM traosniitting and receiving sji^ja- 
fatus crf f !0. i § adopts a cssnfiaisatiofi in which an 
agiftg dfcuii 402 is asSd^sd as corr^ried with the OFDM 
iransrriitting and recesvirs^s ap^rafes of FKS. 18. 
{Ol05j l^js avsfa^ng circu^l ^2 «*ws^|4« fi^e iin« 
qusMy signals llir<?ugh lh« piuraiity of framas, and cai^ 
cuiatss art average vaiue of the lirsit c^iity sigrvsJs. 
[0104J The det^fTsnaSw unit *)i corf^ares the 
avarsga vaius of the Hnk quality sigfjals vwth the preset 
threshold vaiys A. T^-jsn, the dslefmination unit 401 
contfois tss salsc.i)or switches 411 to 4t4 to connect 
ohiy the switch, which dsais wt&\ the user wherein tha 
average vaSua o< the iini^ quaiify signais exeeecJa the 
threshold vaius A, among th^s ©witches. 
|D1SS| This j-nakes it possibia to select the user to 
138 siAi|ecit9d to gain comQ\ swre accurately ihan the 
tiiirteehtii smbodiment. 

101061 For mlsranoe sske. the feurteanSi eotiodi- 
wem can be contKned vwt; any one of the seocwsd to 
twelfth ««inbodii^9rt^^ 

{Fifteenth gnibcidinient) 

|0i 07] FSO. go is a i^ock (Sagfs^i shewing a conttg- 
uratiort of the OFDM transrrstiing and f eceiving at^ra- 
tus according to the UHssnSh ent^odiment of the present 
inverttioii, in ths OfOU ifamwMng and recgiving a?^a- 
mluB shown in FIG. 20. she same reference numera's as 
those of FK3. tB are added -lO the portians common to 
the OFDM tranjsmitfeg esnd ressiving apparatus o< F!G. 
18, and the expianafcn is ooisttec!. 
IS1081 The OFDi^ fsnsmitting and roceiving af^- 
ratus of FiQ, 2D adepts a cos-rfiguralBOJi in whichs detar- 
minatiori unit 4D3 and m AhSD circ-uil 404 ara added as 
cor»>pared with 1h« OFDM trartsrhittinQ and: receiving 
at:psr8tosof FiQ. 18. 

|0109| Tm termioatiort unit 401 cootpares tie link 
quaiity sjgnai wilh iha preset thrsshotd value A. and out- 
puts a SiSrsal sltcwlng s sompsrison rssuit to the AND 
oirciAT 404. The t^TOrjatiori unit 403 compares the iinis 
qt«6ty sgrtsi v^th the prsaet airsshdd value 8, and out- 
puts a ^gna! sitcwiftg a corrpariscn rssuit 1© tiie AND 



ctrcist 404. Suppose that the tlweshoki value 8 is high»r 
than the threshold value ,4, 

[0110J The AND circuit 404 oosttiM the seEe(5tor 
switeh^ 411 to 414 to connect only the switch, which 

5 dmte mti the user wherein f e sves'age vaiue ot the iin!< 
CfLiaSty sigf-ais exceeds the threshofci vsiue A and is 
Mm the threshdid value B. srroig these swifches. 
[01 1 1 j The connecticst svvitdtes 4 11 to 4 1 4 perforrn 
connection and disc(»inection basad on control Gf tiie 

w AHD Cffciii 4£^. Then, tf^e cqnn&stioo gwijc^es 411 to 
414 output ohiy the sigrta! whose iif* quafrty is poor 
anwhg «ta racaived sigrt^ ot sutjcarriers A to D 
€9CG«^tihg one whose link qiiSiity is extremsiy poor, 
which have been output ferm the FFT converter tS2, to 

i& the control circuit 162. 

p)i 12] W\6mb% since .10 gain control is ptovided to 
the user whose iir^qMafey is eartrertt^jf poor, it is possi- 
ble to select o^y the user th&i am ihptove tie error rate 
diaraetsristic lay geiin cdntiroi, 

a? PJIIS] For reference sake, «V6 fifteenth embodi- 
mef« can be C£}f»t»ned with arty of the ae«ohd tc 
tw^fth and fourteenth embodimsnts. 

(Sixteenth en^odiroent] 

{01 14} FIG, 21 is a bSod< diasrsn-i showing a conJIg- 
uraijon of tfve OFDM transmitting md receiving appara- 
tus according to the sijctsenth eolbodiment of the 
pressfTi inventiofi, in the OFDM tfansr?^ttl!-5S asxi receiv- 

30 ing ajpsratiis shown in F$(3. 2t, the same reter&nce 
numsrais as those of FiG. 18 sre added to the portions 
cofnfYion ta the OFDM transmitisng cexi receiving appa- 
ratus of Fi(3. 18, ajxi ths espianation ss omstied, 
fOI 1S| The OFDM transnitting ar>d receiving sppa- 

35 ratus ot FiG, 21 adopts a configuralion in vs-tiich a CRC 
(Cyciic Redundancy ChecKs circuit 4CS, a counter 40», 
a dslerrfjination unit 40? arsd an Alvii:* circuit 40S are 
added as compared with the OFDi^i transmitSr^g and 
recsiving apparatus Ot FiG, 1g, 
[0116] The tefrninatfO»t unit 401 oornpares the ii!-S< 
quality signai wtttj tie presetihmstis^ value A, and ca.ii- 
puts a signat showSig s comparison f esult tcf th« AND 
circuit 40S, 

{01 17} The CRC circuit 4<55 checks correctness and 
4« error of a check t>it c? t^e sigrsai output from ths P/S con- 
verter 161, Then, the CRC circuit 40S outputs & pulse 
signal to the counter 406 when p.^ chock bit is error. 
(01 16] The osunte? 406 counts im fsumber of pulse 
signals output trom the C?^C Girc4.t!t AO'S over a predeter- 
50 mined period, for exampie, 10 hmm». and outputs a 
couitted vaiue to the detsfmination mk 407, 
E0t19J The deterrffirffiijGn mit 407 compares the 
counted vaiue output ter? Sie counter 4(}6 with & preset 
verfus G. and outpuis a signal showing a compafison 
ss result to the AKiO circuit 408. 

£01203 *^« AND circuit 405 controls the specter 
a«ifc*ie8 411 ip 414 to connect or^y the switch, whici? 
deals with tfse user vsfhereiR the Snk CfU8% sigr^si is 
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b&m iM t^!es!x*3 vaiue A: mmng thass switches 
wh«--s ihQ coynted vslue is b^lm Ihs thf^shoid value C. 
|S121| His scsinsetion ss,vifeNs 41 1 te 414 perform 
connsetion and djsoonnscsion based m control ihe 
AND sircuit 408. Than, the connscsion switches 41 1 to 
414 output orsfy thj> signai whose link quaitty is poor 
amofig ths fecsivesrs sianals of subcarriefs Aio D, vt-'Tuch 
^ave been oupul fc>rm Sis FT^T cooverte? 1S2, to tie 
comd circsiit 1S2. 

|0122| WhgreiBv, ^ vshsn ths tmto&t of error 
cft0<^ 8:^8$ as sfflatt and a p«^gatiCMi ©nvironment is 
g£XJd 3S a rssult cf ins CRO, §sin controf es pi^formed. 
T}-^ rmkesJt possil:^^ ^ ssiats the u3$rit> be si^ected 
to gain ccsitroi nROrs securaieJy than She thifteenth 
emijodiment, 

IS123] for r§f$!wc& sak$. the sisteenm sntiodi- 
ment can bs cofrtiifsed asSi any on« d tl*e second to 
twelfth, feijftsw* and fStsenth mbodim&n^. 

i0124| FiGi 22 Is s t^edt diagram sKowing a confJg^ 
uration of th&OPDM ««fisr«!t^@ rec^wfig aippara^ 
km acc«fa>»g to iKs ssvenissrifh ssDbodtmertt of ^6 
pemn 'mv&rtSm lha 0FD?»1 trarjsmiiSing and fscftw- 
Ifig WSi^fe^s shaw'!i !ft FlO. 22, the isame ralerenee 
numsrals as those d FIQ, 3 m added tss the portions 
comnw to ths OFDM Ifammitting and rec-etving appa- 
f'alus of fiG. 3, ans^ She 8x?;>ianation is omitted, 
101255 The OFDM transmfiting and fsceiving appa- 
r&im of FIQ. 22 adopts s o«n^lgurat)on in whici a mem- 
ory' 421, a detefmination unit 422, arxS selector swftchss 
431 to 434 ar« acJdod as ojmparsd with Ihs OFDM 
Srarssrinitting and rscsiving apparatus of FiG. 3. 
101263 The mefriory 421 isrrporarSy stores the 
ca&Sicients ouJpiit ^wm lha cor^ro! cistdl 162. Then. 
»hen a oo«ff iciant rjewfy inpift, the cosff idsnts stored 
&T& ou^ut thereby ijpdating the coeff icisnt. 
|012?1 Tha datarminaliGn unit 422 oateuiates a 
costficisn! ditfarsfica that is s differerKS t>stwa&o lha 
cogtficisfit outpi« tnsm ths corttroi dfcuit 162 this tim& 
sird the cassSjcient pf§yiousi>' owtput trom the maniory 
4£1. Thsn, ths dat3i-mSrtatl':>f' ia^lt 422 com.!5ar9S the 
coefficiant diSersncs and a preset Shreshoid vsiue D. 
AftS!" that, the defer rninatjon unit 422 c<!ntro!s ths ssiec- 
tor swiisfias 431 to 434 if! 0)Xk'x tc output ti^e coefficient 
Oii^jut from ^a oontrof circuit 182 in a ease whef« tha 
cosf icienl differar^ca is hQlm th^ threshold vaiue D, 
and to Dutput a ccsffsciar^t of "1. 0" to the !Tiu!t!p!ia.r$ 106 
to 1 DO in other oases. 

|01 2S| Th« s«f S':tor «witchas 431 to 434 output the 
caafficient outpist iror« ti^a control circuit 162 or "1.0" to 
tha fmitipiiars toe to 199. 

101 283 VWsaf eby. ther a is r5d pertorniad gain cortrol 
of subcarriars wharsin the iink oorKStion of the ravs'se 
linit and that of f)B bward iink ara iarg^y diffffl'ent fror?! 
aaoh athar sijch .as a casa in («hich ths vsfffa-fiof! ir> the 
link is faster tr^n tims intarvsf batwaon the fwersa \mk 



and ths forward m m makss it pmm& to pravanl 
iha error rata charactaristtc from being daf snoraied 
(01 301 f^Qf r^erence Eat<®. the s^emasoS^ errfeod- 
jmsm can be combined with ariy one of ■^s second fe> 
-5 sixfesr?{h artibodifTwiSs. 

(Eighteenth embodiment) 

pSISil .An 8[§htee3ith airtejlrr-saj-n is &m '^(st^ 
io pr^essiog for assignirtg a weight to tosmlssion pcwar 
every syfocamer arnJ procassirtg for paftorming sai&c- 
dfv«-si^- by a piiffsiity of artery branci-sss a^a 
t»h*»n«i to eaf^ otier* f n the eightsamh ^^(xlimem, 
ej^fsation is on ^ta asstirjption that She 
?5 nurr&er of transmission arsd rac^tion brartehaa Hs two 
{6R1 and BF52). 

(01 32] FiQ, 23 is a iktck diaigram shossfihg a cssriig- 
uratiort of the 0R3M transtrttting and racaiving a^^ara- 
tus accotdihg i» 8i€ eightoenth ertibodiownt of tte 

sa pr&^efA inverftiori; tn the OPtM ^rtsRwBiog and repsv' 
ing apj38f«tW6 ^mm in FK3. S3, tha saLmts rsfer«fK!8 
hymer^s a$ those of FiO, 3 are added to the pjjf Scais 
common to the QFDM traosmftfing and faceiwng a^ips- 
mteis ai FKS. 3. a.tti the expianatfOR is omitted. 

gs [01331 As coaiparad with the OFDU tmnsrtstting 
and receiving apparatus of FIG, 3, the OFDM tiransmit- 
Sng ajtd receiving apparatus of FiCS. 23 sdopts a confiij- 
uraSon in which selector swilchas S21 to 524, iFFT 
circuit 510. and Df'A cowariet 511 are added to ttte 

38 trartsmittirtg side ar>d A^D converter 551, FFT cirojil 
552, and se! actor switches 571 to 574 are iKided to the 
receiving side, in addition, the QrOM trarsamitiirig &rd 
receiving apparatus of FK3. 23 adopts a configurators ifi 
w^ich a control circiiit 562 tor eu^utting a corttrol signal 

35 and a coetficiarjt sgnai is used in placa of the controi 
circiit 162 for ou^sutting tfsa coeff ic-isnt signaf. 
[0134] The ssiactor switches S21 to 624 switch the 
transmission brancr, for rrrapped sigr^sis of subcaTriers 
based on the ccrrtrol signal, rsspactiveiy. 

4C [0135] Tfw IFFT circuit 510 pfOv'id>3& i<-Tversa fast 
Fourier transform to the input transmitting signai, ssnniiar 
to the iFFT circuit 110. Ttig D/'A so?^'8rter S ? 1 D/A {Dig- 
it&!/Anaic§) catwerls tiw output sigsiai of irPT circuit 
510 so as to output transmitting signal of brand": 2, sim- 

•(s iiar to th« D/A converter 111. 

[01361 Th» A-'D co«vsrt«r 551 D,''A (Oisitai/AnafO^;! 
convarte iha received signal of brartoh £, simiiar to ttia 
A/D converter 1 51 . Ths FFT circuit 5S2 provides irwerse 
fast Fourier transform to the eigrjsl sjf branch 2 con- 

eo verted to the di^it^ signai, simtSar to the FR~ circuit 152. 
[0137] Ttie ssiector switches 571 to 574 ou^ut tfis 
cHJtput sigmi of any or'*© of Sie FFT circuit 152 and FFT 
circuit 552 to detectors 15S to tSS avsry subcsrrtgr 
based on ths cor^oi aignsi. 

£5 10138] The control dreuil calcuiatas the coeffi- 
dent by wf^ch the tt«nsn«ing sigr*i aaoh subGarPar 
ig muitped, and selects a transsTassion branch based 
60 the ou^ut sisnais of FFT cirsuit 1S2 and FFT ctrctit 
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§58. Then, fia cosSfeisni signai ^ ouisut toitie rnultipii- 
sfs 1QS to wn<i the ojn&d signal is ou^m to the 
sslsctor svMtchss S21 to S24 and ^ seisctof swiiches 

§71 ts 574, 

[0iS§| Nsxi, s sp«s!t;c corsiiguration of the corrtfO! 
circuit SS£ wiii b«; vifiih fefarsfice to the Hock 

diasram ist FiO. 24. in <;<mo\ orcuH 562 of the 
OFDM tfansml^ting atvd rscsiying spparatus FIG. 24. 
the sam« refersncs nMmef«is as tiKsss of f ICS- 4 are 
asMsd to the portes eomtmn to the centred oirctSt 182 
of the OFDM tm^smiti'rtg and recsiving ai^ratus of 
FK3, 4, and ^ axp!«natsc*i js omitted. 
10140] -ma oon^o! circuit §S2 of the OFDM trans- 
mitting and f«58iyir^ sf^ratus of FS3. S4 adopts 8 
configurs^oji in whi?^ digsta! subtmct^ 611 to 614. 
dstsrfrsoaSon units 01$ tsj and «8i«ctor switshesi 
giS to S2S are added as ssst^ted vwih Jt^ contfca cir- 
cuit 162 of the OFDiii?! transmftttng and receiving aj;^- 
fgiys of F!Q. 4. 

10141 J 'me sfigitai siistracters 611 to 614 siib^act 
the output ssgnaisi of ih© snvali^a gsnsraiocs 601 to 
604 from output signals of tha anvalops gensraim 
2di to 204. respectivsiy, and auU*tf th« stAf^action 
r^uiis to tn& dsterminatjeff^ 615 to 619, raspsc' 
tiyaiy. 

[9142] in a case whs,''e the codes ot the ou^ut sio- 
nate of di^itai sHistraders 611 to 614 as positive, the 
determination units SIS to 6l9<i«t&fmin8 thai a branch 
suttabie for the trnjismitiing signa) of SLfccarfier A is 
branch 1, in otiw cases, thsy determins that a branch 
ststabie h,^ thsj tra-nsn^i^ng signal oi subcarrier A is 
bmnch 2. Thsn. a oontroi JSicfisja! (CON-S) ort which the 
dstsrminstion rssisSt is JTioyated is output to the ssiector 
m'^Ch&& 619 to 622, ssiSdDf swtehss S21 to 524, and 
seiftCtSf switch<:3S S71 ttJ 574, 
[01431 The saisctor switches 619 to 622 cutpU ina 
mpisi &*gnais of mf ona of ttie weiope generators 
201 to 204 and the envelopa generator 801 to 604 to ths 
svsrggsng circuit 205 and the dividers 208 tc 208, 
f£^«aiv0ly, bs8§d on *e control signai-s cu^tft iton 
the determination units 61S tc 61S, 
[S144| ThiJS; pfocassing tor assigning a weight to 
transrnission pcm^! «yary suiscarrier and processing fof 
petiprmirsg tranCTission dlvej-^ty are conibiiiied 19 iMdi 
other. This may.m H possible to dratnaticaiSy strprawft lhe 
arror rata cna.-scta.rJsijc. 

[014SI f*ajr8cuiariy; tho use of the presont af^fatws 
in Uta base station apparatus nrsakas if pos^is to 
improve tha mnr rata ehasiaetaristie of tn« «3fwar<i iini< 
without incfsasing th« tsardwara s<iai« of ^9 pomffiuni- 
cation terminal apparstiis, 

Gai?> comrsi is stsvided to th* trsnstrassion 
diversity, se thai a d«5p in rac^'m m^si doe to i:^i08 
can t3a largi^y raduoad as csamparad with ths case of 
ths ^n^s i3fandi> Thi$ rns^as k possM6 to oonsidara- 
biy lessen tss gain oontroi vaius and to iargaiy decf $aaa 
pa8kpcs»?ar, 

CQ1473 MwacRfsr, sinca thsra as-a subc^Tiars, whidh 



have not been transmitted, in sach branch, provision of 
gain controi to iha tfan&mission diversity maKas it possi- 
ble to radysc© transjnisaion povt'gr eorrasponcSrsg to ths 
amount ot sufacartfefs, whieh have not b§en transmit- 

s ted, as compared with the c-asa of tha singia branch, 
[01'^} For referencg sai^, in tfie eighteenth 
embodiment the g^anafen was gvgn on the assump- 
tion that ^ number ot trarsartjission and racaotion 
branchas was two. Howevar, the prassm invantion doss 

w not fimtt the nunfoar of saSjcarriefs, and t^f oumtsar of 
transfrtission and reception Stanches. Fyrtherrror^, it is 
possible to usa the a^^ection diversiiy in ooiy ^-ia racfiv* 
ins side. 



^i49j FIQ. 23 is a blos^s cJia^&m ^wwing a coniig* 
urstloft of tie OFDM it«mnlitting and receiving eppara" 
tua aceorcftrtg to the rt*n6tea?ith snijodimsnt of tho 

so present tnverition. in 1^ OFDM transnSttinfg gnsj raceiv- 
ing apparatus shown in FJG, S5, lha sarfta *«{®r&ne« 
fsjmefate as thosa of FiG. 23 sra sstdad to tha porSons 
common to the OFt>U &anstrsttirig and receiving appa- 
ratus of FiG. 23< and tha espianatior? is on^ttad. 

ss [01 SO] As i:Kmpar6d with ths OFDM Srarisn*li?^s 
andrecaiving apparatus oi FiG, SS, thC' OFDM transniit- 
ting and receiwrtg apparatus of FiG 2S adopts a contig- 
uration ifj which a P/S convarisf 701, a counter 702, a 
determination unit 703, and seiactor svi-itohas 71 1 to 

30 714 are added, 

[01513 The P/S converter 70 1 oomerts s comroi 
sigtial for saiectffig a imnsftifssion braf^h output from 
the coJTtrof circust 562 Srs aeries, and otMpute it to S^a 
counter 702, 

3s : 01521 The counter 702 counts tha number of 
seicctad subcarriers every trarssmission br.^.noh basal 
on the controi signei output froa^, the P/S ccnx^erter 70t, 
and ou^utsthacouiiited vaiu& to th.^JdatarrrRnaticn unit 
703. 

4s [01631 The daserminatior! mli 7Q3 compsras a 
ma»mum value of itie counted vsim Oiitpist front th@ 
counter 702 witfi a preset tiireshoid valtje E. in s case 
wiiere the maximum vaiua of sha cssunted '>'aiue 
^caeds the 5tirest-!cid vaiue E. the datarnriifjation unit 
703 controis the seisctcrs swilches 71 'i tc 714 such that 
the subcarriet- tracssmined from itia eai'raaposKiifig 
brench ia muitipiies by coefficisnt "1,0", and the othsr 
^fubcaro w$ are mutiipiieci by ths eoaffidsot aujput fronr? 
the (jontrbfcircLst 562. 

so ipJi S4J The ssisctor switchas 711 to 71 4 <»4put the 
coeftkaem otftpi4 fsiem ttta corrtroi drcyit S62 ex <x>sHi- 
deri "1.0" to tf>e muiti^iers IDS to 10§ teasad on oonttol 
Of the delefmina*Jon unit 703. 
[pi 553 Herei tn.6 pj^^iity that tha nyirfeer of sub- 

ss car riefs to be f «mmitt©d from a specif ic brandi vM be 
gre«8Sy Incrassad is caiaidarabiy icAf, in this case, j^a 
error is littia cSetsriomjed avan it w g&m contrd is 
poloniTied. Accoi'diagly, in a case Wharathe number of 



J5 (hSneteenth entjodiowtt) 
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sv^xarnsrs to bs trs?WTsftsd ff5>m the ^jecific branch Is 
extremsiy ^ml m gain cofstoi js perfermsd as m this 
er«bcWiifne!^. This makes ispossfei« to inrpfcwe botfi the 
effdr rats sSwactsrii^jc amJ the reiiiCiion in peak 
powdr". 5 

[Dl S$l FIG, 26 ss a bisd< dsagram ^wing a cof^iQ- 
uralion cf the OFDM tran^nittirsg and rsceMng appara- ?« 
tus ffi:oof#ig to {s»fm6s8h $m&odim«9is of im 
present ifiventjon. In «i8 OFtJfcl transmitting Sfid fecsiv- 
Is^ apparatus ^lowr? in fkS. S6. the same mferencB 
mfft»era!s ss th(^e of PSS. 24 ar« adcf«5 to th« pc»-{ioo5 
comrrofi to »?e OFDM irarssmitSng ard receiving appa- fs 
mtus oJ f]Q. 24, 8f«^ ma aa^nation is e«?tt«}. 
101 S7| As corT^8f«d wHJl ^« Qf OM mtmMm 
and recsving apparatus of F!G. S4, tse OFDM tiansn^* 
tirjg ahci receiving apf^rattts of i^^iO, 26 »jc!pts a config- 
uration ii-i whicii a S^s® <sjny©rtSi' 631, a counter 632, a so 
dtitermiratiori ynit a dstam«nation unit 635, and 
ssiector swtdi^ $$$ to §39 «fs added te tha eortrol 
circuit S62. 

J01S81 The P/S fiOfsvartef 631 iseries-oonveris a 
cdn^d signa! tan v^:^ a datari^nation result output £s 
frorn f\& de}srrr»riat icn i^i ts m 5 to 61 8 is mounted. «nd 
outputs 8 to the ceur^er eS2< 
101 5S] TT!9 counter 632 wi>m tlie number of sub- 
carriers to bs transmitted avsry transmission branch 
based on tm contrd s^rml oiiixst from fse F/S ccm- se 
verier 6S1, ar«i output tiie counted value to the deiar- 
ft-sirsation uf?it 833. 

pgOl l\w ti^mmm^o mn 633 compares a 
maximum vaiue csf iiie counted value ou^tJt ^fom the 
counter 632 with a preset ihreahoid vsiue F. TTse deter- 35 
mirsatjon ur^ft 833 controis t?s selector switcti SS4 lo 
seisct ar^ S4per Ihiil vaiw A {k>r sxampie, '2,0") in a 
case whsfs 5he rrsximum value of the coitf5t6ci value is 
bsiow tfie threshold value F> and to seiect an upper Smit 
8 (for exanpie, "I S") in other cases. \r, tiiis case, sup- w 
pose that th$ upper ISfliit value A is higher f^an the 
yppsf limit value B. 

|0161J The ssiector svvitch 634 ouiputs the upper 
IjjTiitvaiae A or the upp«s- limit vaiua S to thedetermirHk- 
tiost unit 635 and m» seiestor ssvitches 626 to SSS&ased 4S 
on oontro! of l^^e determination unit 633. 
[DISS] Ths determinalion unit 63S ccntrcis the 
selector svvitciies 6SS to 6S9 sud^ that the coefficient 
sisnaSs stored in Ihe rjismcriss 210 to Srs are output to 
the nvJtipllers 1 06 so 1 09 il the coefficient signals of the so 
re^ective suhcarri^s-s are loss th«in the upper Smit 
value oapm from the seisctor switch 634. and the ipper 
iimit value is output iss ths frs-jUipSiers 106 to 109 if they 
sxceed ins> upp^r iimit value. 

[0183] Thus, the upper hmi vaiue of the coefficieni ss 
oy whfcn ih® tmnsmislns sigr^&l is misllipfied is criartgad 
by ^9 ruimber of s«ix;afrfef& ta oe transmitted front ttie 
specrfic branch. This makes it posslbie to reduce peais 



pmm as maintairsng the error rate characterisSc as 
{smpared wth the case in which the upper fifi^t vg^ ue 
fixed. 

(TWenly-first wbodiment) 

|0l 64] RG. 27 is B biock diagram siiowing a cent ig- 
uraticn 0! the OFDM transmitting and recslving appara- 
lus according to the t«yenty-first embodiment cf the 
fs-assnt irtvert«ort in the OFDfv^ transmitting and receiv- 
ing apparatus i^town fn FiQ. £?, the same refsrencs 
nuitwrais as those of FiQ. 23 are added tcf the porfiof^ 
cofftmort to tha omu transn^ing and reoesvins appa- 
ratus 0? FIG. 23, and the sxptanatiCHi is omitted, 
(01653 As GCMT^red wirfh the OFDM tisnsmitting 
aiKf receiving aCHSafiatus et FiQ. 23, the 0?QM transmit- 
ting and receii^ng apparatus i:^ FiQ. £7«ie^ a oonifi§- 
ufatton in ifrftich the seiector sswitches S71 to 574 are 
dusted firom the rgosiving side and dstoors S63 to 
6S6. and owflbining circuits 581 to SS4 are add«S 
tisfeto. 

|016§1 The FFT <Srcat 1158 pfOvidss fast Faurier 
transforrn to tha signal of the branch 1, which has bmsi 
conwerted to the di^taJ ss^i, and outoiits the rsci^vad 
signaisdf subMirries Ato D l6*<e detsctofs lS3fo 
Simiiafjyi the FFT drcuit ISS£ provkies Foori^ teans- 
ftam to the sisnai of tha fwanch 2, w*tdi i^^as beer^ cor^- 
verted to the digital signal, and outputs the received 
Sfgnats of subcan-iers A to D to ths detectors 553 to 556, 
[0167] The detectas 153 to 156 provide detection 
processing to the signals of sylrfcarriars .A to D oufp'tJl 
from the FFT circuit 1S2, respectiv^iy, Sijfiilafty, tha 
detectors 553 to 558 provide detectior) processing to 
Die signais of subcatriers A to D output from the FFT cir- 
cuit 552, respsctlveiy, 

[01 68] The combining circuits S81 to 584 combine 
the signals of subcarriers A to D, which has/e bee 
d€4ected by cetsctors 163 to 156 sr^tha (Mectcm. 
553 to S56, r^pectively. The defer minaticin units 157 to 
1 50 provsie cetertviirjation tc tha ooirsbineci $i§f-.s!s cf 
subcarrt^s A to 0. respecflvely, and demodulate them. 
[CI 69] Thus, the error rate oharscterisfic can bs 
improved by performir^g cojrjbirjaiion d!v©!si1y every 
soixarrier at the receiving side, l^arficuteiiy, h the case 
wher e the present apparatus is used in the base ststion 
af^ratus, the enor rata of the tS'/Brs& Ikin can be 
imprcved without pedorminis gain corwol at the mdsiie 
station side. This eiiminaies the need for Inaeasjog *ie 
hanJware scale of the mcbiie stsiion. 

(Tvwantyreecewjd an^odinwt} 

[01 70] FiG. 28 is 8 biocK diatjrg^i stioAting r config- 
uration of a nsain pert of the CFDM trsr^mlttins ar^ 
receiving apparatus aoccrdi,'^ to the tweruy-secorxf 
ent)odiment. FIG. 28 shows only tns pan roiating to ti>6 
signal ol the subcarrler A at ttte receiving side. In the 
OFDivi transmitting and raceivirsg expstatus siiown in 
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FIG. 28, same rsfsfsnss rMnsmis as those of FIQS. 
23 arid 24 »m addsss ts iha portions corsimon to the 
OFDM trarsaisfSns artd rscaivlna apparatus af FK3S, 23 
and §4, and ti<s asiplsinstion if. omitted, 
10171 1 A& eoitpasW mth im OFDM transmitting 
and receivsrig spparatus of FIGS. 23 ard 24. ihe OFDM 
trai^^iitirtg sod recaivlng apparatus cf FIG. 2S adopts 
a cortilgura^Oft in whkSi fnuStipiiers 591, 592, and an 
addsr 533 a?$ us$d in place of ths cornbining circuit 
aM an avsragis^g cifsijit 30t ?M dividers 302 and 
303 are acklsd to th§ c^^imi dfcyii 562. 
|G1 72) Tti«f avergging sirost 30 1 caicuiates art aver- 
age v'sius of tis output ssg.nai of tt^ snveiops genemior 
SQ1 af«thatof?hes)-.vslc^9gsn8ra{o!'601, Thedivkjef 
30£ jiiv'!d«s ttH' output signal of She ewelope generato 
201 by 5ii8 avsjags vatu« output Irom a^e averaging d?- 
cuh 301, so ;h.st a weighting ta<Sof of the subcarrier A 
femrxsh 1 1s calculated. T^w aivitJer 303 divides tfie out- 
put Stgn^ of the ®v8!c!pe generator 501 by the average 
value output If snrs the ^eraglng circuit 301, st? tha* a 
weighiiriQ father of the subcfflrisr A brani*) 2 is calcu^ 
tatsd. 

lOini The mL^ ^i«f SSI mufliplies IN $lfljiai of m 
subcarfiSf .A branch 1 dsteet^ Ssy the dstecior 153 fc^ 
the weighiing fsdsr si the sitoGajtisr A branch 1 - 1^ 
muitijKier S92 .ftiL^lij^fes. the sjgnai of lh$ subcarriw A 
branch 2 dsi«cted the datedcr S5S tsy the wsifihting 
factc^ oi 818 siimnm A Sr arsch 2. Th© acMsr 5^ adds 
the ynjelghtfid si gfnals ou^ji from the mult^iier s 591 and 
S92, and ou^'ts ^ ^gnai ef branch A to tfj«f deter iwr 
nal!Ofiuf5itl57. 

[0174} hereby, since the sigrwls received by the 
i-esjssstitfs Ijrancbss ^my siJbmm can bs siA4«ct8Ci 
to ma.«rns?-rati6 ccarj^twg, tha erttif rate charact«»istic 
can be further inpr<¥/«ti as corrpared with the eight- 
eenth errtodimsni. 

fOiTSj For ref&rsfYee sake, in «ie aiiove ernbadi- 
sTsents, jh9 ejspWinatlor! m& sivan on tfjs assumption 
iimi the nismber ot subcsfTi&rs vwas tour, Ho'-^*ev8f, the 
present ir,ver^tiof! doss not limit the number of sijbcarri- 
srs. 

[01 7S3 As Mpiained s^xjve, according to the OFDM 
tfahsmifiiftg aod rec^ving apparetus and the OFDM 
tran^ttitSing -and rsc^viojs rrsethod, sime ths weigh? is 
assjgnect to transmission power every subcamer and 
fecef)tion {xawer st th« pertw? station san b« nain- 
tsined substantisSy constant, the error rate characteris- 
tic C3J1 foe sftprov^. 

IS177] This appiissation is bassd on tha -Japanese 
Patefii Applications Mo. HSi 10«3l6414f8<g€t on Novem- 
bar S. 1§98, Mo. Hgni -TCSI 4 iiied on March 1 6, 1 999, 
and No. H£i 11-101733 I3ed Q.n April 8. 1999. entjre 
cootamts of wtssh am sstprssaly' ifKorporstad by refer- 
ence hefSfft. 

Ctaims 

1, An OFDM trssTsmittiog and receiving a^aratus 



a ptoality of weighting mearjs fef muitpi5.'ing a 
tfsoai'sttin^ Sfgfisi si each subcsrrigr by s coel- 
s fscient to be weighisd; artd 

coafficient caictifsti.f^g maaos for caiCEilatirig 
««i coeffio^ based osi reception power to be 
otr^ to sjBd w«s§htiog srsmfss. 

m 2. The OFDM transmsteg af>d receivirtg ^paratus 
accDfding to claim 1 . wherein s&ki eoefiideot oatco- 
iatif>g masns iodtxias first avafssing msa?^ for cai- 
cuiating an a»/^age value of reception powsr of 
each subcarrief, and divdir,g rsteans for i^rviding 

IS said average value by rac^iofs power of each sub- 
carri&f to calculate ars efficient. 

3. Tha OFDM transmitting and receiving apperatus 
^cording to cii^m 1 , vvhereio said coefficient caSOu- 

s& iating mearta caicwiat«» a soeSicfefTt of each stfe- 
carder by a bit st^ift circuit and srs adder •sufotracief- 

4. The OFDM Ifansmittins and fscasving apfsaratws 
sccordirvg to cfeirrtl, Either eoftprislng first symfc 

as sei6et^hgirtteansl!xdufp*mi^ ssily afinsi ayntso? of 
a facafvad sigiaf t> said coeflici«it oaJci^attng 
fneians, wherein ^id coefiici^t caicuiatto? means 
caicuiates a coeff icis^l basad dfv power of §ia fiosi 
symbol of »ie facetved sisnai. 

«j 

5. Tha C^m tisnsmit^ng aaid recsis^ng apparatus 
scccarding to ciiaim i, furthar cQFffpHsIng secwid 
ave-aging means for av^8in§p<ssfer in one siot of 
the ret^v^j signai wary subcarriier, whersir> s««d 

35 cxsefficisnt caiosiating maans caicwiatss a cosffi- 
dent based on t.He gvsrage power in one slot of tis 
recsivgd power. 

6. IVia OFDM transmitting artd receiving apparatiJS 
40 according to claim 1 , further compr isir^ first detsf - 

mining means for determining wtistt?«f or not tf5a 
recafved power is sm&iia? Shan the average vatus 
evftfy sutxarrier. therein S8.id coefficiens calculat- 
ing rmar& outputs Sfte caiculated coeftiaent io only 
45 the wejghting means coffespcndrngi the sotecsr- 
rtSf in wtTiCh the receded r>ow8r is srwilier then fha 
average value. 

7. The OFDM trans.msttir5g and ?acsiving apparatus 
so accordir^g to claim 6, iu^thsf ca'^prising s«;t?lrajrfing 

means tor subtracting a first ■hfashoW vatue preset 
from the average vsiuo of .eceived ?>3wef. wherein 
said first determining sTtearis determines to? dster- 
mintng whether or not the received p<3wer is smaiisr 
55 thsa^ a value obtained by sublsacting said fist 
threshold value from the average value e'-'ery siib- 
cairier, and said coetiicient ca&uiating means out - 
pots the caioiSsted coefficient to cniy the wesgntin^ 
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rrieans cor? e^onctog to the eubcafrisf In v-tsch the 
roceivscj pows? ss smailer than tlie vaiiiS obtained 
by subtracting ^id list threshdd vsius from ihs 
awsgs vaiu«. 

S. The OFDM tr&f^fntiing arsd f«c&vtng fif:^rattis 
acoifding to eiairr? 7. wherein said 6i«Jtract«fis 
means seieds the fires }hf«shc*j yaJiis k>t use m 
Si*trad30r. {font s piuraiity of *f6shoicJ values 
bsmed m a li;^ au3%: t6 

8. Ths G?DM feansmttiog and mminQ apparatus 
accoi-ding to mir(\ 1, fufther co/ripffeing s6«jnc! 
dsterrnirsirTg m^ans lof deteff^mng wtielfter or not 
th6 coeSieiem is ^m\im Sian an uppsf Rrnil value, rs 
wtterein said sosifjcssnt saioiiating mieans outputs 
the upp&f !»«!t ya^e to th« w^is^^t»»s nieans coff&« 
ispondifts to the sy&carrisr in which the coafficier^t 
exceeds ihs yf^er lin^t, 

so 

10, Thi OFDM tfBrtsmittifig mi fftCflaving apparatus 
according ip ci&im 1, fis'Stsr conpH^ng tiilrd dster- 
ftiir^ng means for ds^srrnining wh«th6r or nio* fte 
cosifident is smaiisr tfjars a idwer limit vaiue, 
whersift ^Id co«8}(5J€#ii caSortatsig msarts outputs 2S 
thg tower !Nt va!ua to the weiQhtipg means cprre- 
spondirtg td fee subcaiTisr in wf»ch the ias0»i(^w?t is 

11, The OFDM traftsmitting afxi rsceiying af^aratus m 
according \o cl&m 1 . fyr Jfisr ccsmprising Jnfottnatiof! 
ssiscting mear>s for outputiins ihe rscaived efgna! 
eniy when istifsortant informatior) is trarjsrrttted, 
whersirt said cosfSiciant cateuiating means cerfcu- 
iatas coegidant o(^y «^art the r^seived signal i$ 3S 
input from said Infeirosftioft s«^a«^ng means. 

12, The OPOM ttaosfr^ttffjg arid feceivtf^g apparatus 
acccfdins to eiaim i, vi^^sir? said ooe»?ictenj caicu- 
iating means saietss co«"<ciertt 9v«ry subcar- 
mr based on s charBtei ^yp«, 

13, The OFDM ssrssfrttting and <-«ceivir!g apparatus 
according to daSfn 1, iutlh^r sonpristrtQ second 
$ymi30i S8!»ciing rrissrss fcr yutpuRsng ors{y a piSo! <s 
symbo! of recsiv&s si§?-i8i to said coefficisnt cai- 
Cijfsiins rt-is^ss. wherein said coaff icient caicuiating 
rrss^s fij&XiSatas a coeffosn? {xsssd on power trf 
ths p«iet s>Tf?^i oi t>8 rscsivsd signal. 

14, liis OFDM tfammttis^ af^ secoi^ing apparatus 
accordirtg to cJaim 1. fisrtier cooprising fourth 
determiningi rn«sns for datss'minirvg wheitier or not 
the link quality is iarggf tim s secofxj ihre^oid 
value prasst wary usjsr, wharein said coefficient ss 
caicuSating means cslcyfetes a coetiicient with 
respect to oniy^ the weighting maans correspondins 

to ths user in wrsish m urn queisy is iarger than the 



second a^re^oid mm basad on a dst^insto 
resii^t of said fourth deigrnwrtfrig means. 

15, Tlie OFDM trsnsmstttng arsd raoeivif^ apparstt^ 
according to dairri 14, further osnprising third avef- 
aging means for avers gng t^s iink aijsiity &i&y 
user> wherein said hunh determining .tigans deSer- 
mirtes whether or f)ot the averase vaiue of the iin*< 
cjuaiity is farger tf&n the seooms thresWd value 
»rery usar. 

16. Tihia OFC^ transmining arxs receiving aj^rstus 
according to daim t4. ^i-hefsin said tourth dater- 
mining means deternruncs wtietier w mt the fink 
qusSty is smsiter than a third tlKe^hofel vaJye pr&set 
ewefy yset; atxl said coettfdeft calcySatir^ means 
cafeyiates a coefficient with respect to wty {he 
weighting rneans corresporvding fa the um v\ 
whiGh the !«^ qu^ity lis targef thsr. tl^* second 
fireehofci yaiue and smaiier than the fNfd thf e^K^ 
wiiue. 

17, The OFDM transmitting arid receswit^ apparafeffi 
accSKtfihg to <^f« ''4. ftfiiher cionprising error 
detecting mearte for prowidifi^ an-of dstsction to e 
demodufation signs!; and {ifttj determining msans 
for deter mitiBtg wh^wr or not the mntm of art or 
bits detected by said error dafecSng means for a 
pradetarrrSned period is snri^Jer than a tourih 
threshed vatue preset emy user, whargin &SM 
coefficient cafctiiating means determirtes weighting 
meatus for caicuiating a cosfficiert based on the 
detemiifj^ion result of said fourtti cetermhing 
means onfy whan said fifth determining means 
determines ttrat the nun^ c* efror tjits is smaSer 
than the fotrth threshoid value. 

18. Tne OFDM transmitting and receiving apparatus 
according to daim t , furttier ccKtpising sixth ceter- 
mining means for determining whether or not a iinis; 
variiation v-afue is smstler trtan afftti-; tf'sreshoid value 
preset ^ery subcariar, wherein said coefficient 
calculating means outpyta the oalcuisled coefficient 
to orsiy the weighting means cofrespofKSing to the 
suixanier in which a difference in coefficient 
Sielwaen this time and pf es?ious sirr-e! is sttiaHer than 
a fifth threshcAi value based on a determinaSon 
reswS of said asjh deter mining means. 

19, Tlie OFDM trsnsmitUng arid receiving apparatus 
accDrdirig fes ciaim 1. fiifiher corrvxissng bmncfi 
seieeting means for sheeting a branch whese 
feception power Is large as a s^nsmsson brand? 
every subcamer, where«n a diversftyfendion is pro- 
^^dad. 

20. The OFDM tra^ismitting Sfid fecer-zirsg apperatus 
acGcrcfing to claim IS, tufther compf ising seversif) 
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detsfftiining nissmte dgtfef mining ^tiether or net 
ths nmtm c4 •s^xias>"ief5 transmiged Irom one 
branch is snjaiief § 5ix*»h threshold vaiue pre- 
S8t. wherssn said C6$fficis«t caicuiaSiiig mmns out- 
put a caSoiaied soeffidem to the weighting means § 
only wf5sn -he susmberot sutasarriers .« smalisrttian 
the sixth ttsr^hoid vs^m ^ed on a cteterniination 
f«^it of sai^ sevsf^Sh efet^mining means. 

21, Itm OFD,M iransjifiitting and feceiving apparatus io 
according to ciairti 1% fijrtner corrprisirsg upper 
Simfl vaSus &ettiri§ rmsr^s fcr setting an upper iimit 
TOiue to b«> high wh«n th« nunibef ot s^bcamers 
transfrttted *c«i one bfanc^ is mwni, orxUcff setting 
tm t?3per iimi vsiue la b© Jow when wrrifsr of ts 
Siibcsarriers transmiasd frcw «>n8 branch is large. 
Old ninth d<^,«rmiriir)g means for determjrmg 
whether or not th« co^kiisnt is smaiier than thd 
upper iimii ya^o sst by said nj^fupm limit setting 
mea^ svtr^- siiscarriier, wherj^n said <»e»fcient 
calcula^f^ ?n»aos ^JutpiSs the uppw \imt value to 
tha we(ShS?4§ mm& sorrssponding to 8ie a»bcar> 
rier in v/hkm coaSsctem axeaecte the w«r {imit 
value. 

2iZ. t?ie OFDM trsnsirvisaing ar^ facswina apparatus 
according claim IS. furiNr cdnipf'ssirts tson^n- 
ing missm for combihing racoon power of lha 
raspsctive ibranchss ^vSfY subearrier. 

30 

23, ITta OFDM tsansmittsno ana raGalvJog aji^atus 
according to dasm £2, wherein: said Gorabtnins 
msans ^T^a;«ma^rat;e combines recapfior) power of 

tha f«sp8c1iv9 fc!!-ar?o»iss every ^bc^.'rier. 

as 

24. A b&m state apparatus cos'np rising an OFDM 
transmitting arsO racaiving apparaius. said OFDM 
t.'a.nsmitiiRg and recsiVing apparatus comprises a 
plurality of waightrig oi«ans lor muitipiytng a trans- 
mitting sigr iai d sassi sui5ca.'riaf by a co«ffflcism to 4o 
bs wfiightad; and coaffident calculating means for 
csiculating ssid ooeticiant based on reception 
pow8J- to b« ctjipii to said wsishiing means. 

20. A c^mmuriloatien *sff«!rjai af^SfSlus compfisirig an 4S 
OFDM trarsJT^ning srxi receiving af^ratus, said 
OFDM trarsffiiiting arid tac^ving apparatus com- 
prises a plurality o^ waightlng means for muitipiying 
s tf isnsmitting ssgris! of saeh subcatriiw by a coeffi- 
ciant ts ba wssghtad. and coefJidsnt caicutetlng sc 
jTi^ans lor caicJating said cosfiident based on 
fsc^ijon ijowai' b« oulpiii So said weighting 

26. An OFDM 'S-snsfnitsins arKS rscelving m#*od ooifl- ss 
prising t\i staps o^; 

calcufeSng a Cs3^jci€J« atferystAscarrier based 



on reception po*ar; arKl 
ffiuJtipiyins a transmitSng sigf^al of ead^ sub- 
carrier t3y said coefiicient to ba weighted, 

27, The 0n5M trstsmiaing and receiviiig method 
wharoin ar; average value of recaption power of 
aaC!-! subcarrief is saiafsllad, and said syeraga 
valua iS nuiltipliad by reception poA-ar d each sub- 
carrier to oaicuists 80 sfficiant, 

28. An OFDM fansmiiting artd recei^og msthod eom- 
pristns the steps d: 

caicuiating an sversye value of rec^tion 
power (rf each subcarries ; 
a^^ting e ^iU anxHint by & t sM between saic^ 
average vs^ue and rac^ion powar of 
ai^M^ier ; and 

assigning a weight io a tranamitting oi 
each subcarrisr. 
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